Expression and regulation mechanisms of Sonic Hedgehog in breast cancer.
Sonic Hedgehog (Shh) plays an essential role in vertebrate organogenesis as well as the development of some cancers, including breast cancer. The aim of the present study was to characterize more precisely its role in breast carcinogenesis and elucidate its regulation mechanisms. The expression of Shh was investigated in 97 breast carcinomas and 22 paired non-tumorous tissues (distant from the primary tumor) by immunohistochemistry and in four breast cell lines by Western blotting. We also analyzed the methylation status of the Shh gene with methylation-specific PCR and assessed whether nuclear factor-kappa B (NF-kappaB) and Gli1 were expressed in breast tissues by immunohistochemistry. Our results showed that Shh protein expression in breast carcinomas was significant higher than that in normal breast tissues (P < 0.01). The up-regulation of Shh in breast carcinomas was correlated significantly with early clinical stage (P < 0.05). In addition, we found a substantial increase in Shh expression at both the mRNA and protein levels in several human breast carcinoma cell lines. The expression level of nuclear Gli1 was positively associated with the expression level of Shh in breast tissues (P < 0.001). Promoter region hypomethylation (43/61, 70.5%) was frequently observed in breast carcinomas and significantly associated with Shh up-regulation (P < 0.05). The DNA methyltransferase inhibitor 5-azacytidine (5-Aza) reduced the methylation of Shh promoter and increased the expression of Shh protein in MDA-MB-435 and MCF-10A cells. Furthermore, most of the breast carcinoma cases with Shh up-regulation had increased expression of NF-kappaB (35/49, 71.4%; P < 0.001). Taken together, these observations suggest that Shh overexpression is a critical event in breast carcinogenesis, and Shh promoter hypomethylation and NF-kappaB up-regulation are responsible for the up-regulation of Shh.